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 INTRODUCTION 
 
 
 
 Inguinal hernia is a common condition occurring in both the sexes 
and at all ages. The life time risk for inguinal hernia in men is 27% and 
for women is 3%. 
 The presence of a hernia is of itself was an indication for surgical 
intervention to avoid the potential complication of obstruction and 
strangulation in the past century.  Recently this view has been changed to 
immediate elective repair versus a wait and watch approach for 
asymptomatic groin hernias. 
 
 The goal of hernia repair should be the restoration of the normal 
anatomic relationships in the area with elimination of fascial defects 
which could serve as a focal point for incarceration of abdominal 
contents. 
 The pre-operative work up for a patient undergoing hermiorrhaphy 
depends not only upon the patient’s medical condition and risk factors 
but also on the type of anaesthesia to be used. 
 
 
  The type of anaesthesia to be used should  be chosen after 
discussion among the surgeon the anaesthestologist and the patient.  The 
surgeon’s and the patient’s preference for a particular type of anaesthesia 
plays a major role in the decision. 
 
 In this study we have chosen hernia repair under local anaesthesia 
because of all the technique it has the least impact on the function of 
other organ systems, simplifying the task of patient selection and pre 
operative evaluation. 
 
 The reason for using inguinal field block in groin hernia repair is in 
addition to simplicity and safety, the great advantage of local anaesthesia 
is the ability to produce relatively long lasting pain relief,  low risks of 
cardiovascular instability and urinary retention in the post operative 
period as well as prompt resumption of unrestricted physical activity by 
the patient. 
 The two essential criteria for the choice of anaesthetic technique for 
a given surgical operations are patient safety and the provision of 
optimum operating conditions for the surgeon. 
 
  
 
 
 
AIM OF THE STUDY 
 
 
 
1. To evaluate the safety and effectiveness of inguinal hernia repair 
under ultrasound guided local anaesthesia 
 
2. To compare the inguinal hernia repair under ultrasound guided 
local anaesthesia versus spinal anaesthesia in relation with post 
operative pain, complications and hospital stay. 
 
 
 
 
 
 
 
 
 ANATOMY OF THE INGUINAL REGION 
 
INGUINAL CANAL : 
 The inguinal canal is an oblique inter muscular slit about 4 cms 
long lying above the medial half of the inguinal ligament.  It commences 
at the deep inguinal ring ends at the superficial inguinal ring and it 
transmits the spermatic cord and ilio inguinal nerve in the male and the 
round ligament of uterus and ilio inguinal nerve in the female. 
 Its anterior wall is formed by the external oblique aponeurosis 
assisted laterally by a portion of the internal oblique muscle.  It’s floor is 
the inrolled lower edge of the inguinal ligament reinforced medially by 
the lacunar ligament and fusing more laterally with the transversalis 
fascia. 
 Its roof is formed by the lower edges of internal oblique and 
transversus muscles which arch over from in front of the cord laterally to 
behind the cord medially where their conjoined aponeurosis, constituting 
the conjoint tendon are inserted into the pubic crest and pectineal line  of 
the pubic bone.   
The posterior wall of the canal is formed by the strong conjoint 
tendon medially and weak transversalis fascia laterally. 
 
 Anterior wall and superficial inguinal ring : 
 The fibres of the external oblique aponeurosis run parallel with 
their lower border forms the inguinal ligament.  Above its medial end 
they diverge from each other to make a V – shaped opening, the 
superficial inguinal ring.  The lateral crus of this opening is attached to 
the pubic tubercle, the medial crus to the pubic crest near the symphysis.  
The intervening part of the pubic crest receives no attachment from the 
external oblique aponeurosis and forms the base of the ring which is 
triangular not circular. 
 
 The anterior wall of the inguinal canal is reinforced laterally by the 
lowest muscle fibres of the internal oblique.  The deep inguinal ring lies 
1.25 cm above the mid inguinal point; the internal oblique fibres extends 
medial to this, for they arise from the lateral two thirds of the ligament. 
 
Floor : 
 The lacunar ligament filling the angle between inguinal ligament 
and pectineal line passes upwards from the ligament to the bone.  Its 
abdominal surface faces upwards as well as forwards.  Its femoral surface 
faces downwards as well as backwards.  It lies in the floor of the inguinal 
 canal lateral to its attachments the incurved edge of the inguinal ligament 
forms a gutter which floors in the inguinal canal.  The transversalis fascia 
is fused with this part of the inguinal ligament. 
Roof : 
 This is formed by the arched lower borders of the internal oblique 
and transversus abdominis muscles.  Each arises from the hollow of the 
in rolled lower edge of the inguinal ligament.  The internal oblique 
muscle arises by fleshy fibres from the lateral two thirds of the inguinal 
ligament.  The fibres arch medially and downwards merging into a flat 
aponeurosis.  The most lateral fibres, those arising from just below the 
anterior superior iliac spine arch downwards to reach the pubic 
symphysis  in front of the rectus abdominis. 
 The remaining fibres arch concentrically within the former, passing 
infront of rectus abdominis along the pubic crest as far as the pubic 
tubercle and then extending laterally along the pectineal line as for as the 
crescentric edge of the lacunar ligament.  These lateral fibres, joining the 
underlying transversus aponeurosis, constitute with them the conjoint 
tendon. 
 The transversus abdominis lies more laterally at its origin coming 
from only the lateral half of the inguinal ligament.  They rapidly become 
 tendinous and fusing with the aponeurosis of the internal oblique to form 
the conjoint tendon which is attached along the pubic crest and extends 
laterally along the pectineal line.  The conjoint tendon and the lacunar 
ligament, attached in common to the pectineal line, lie in planes at right 
angles to each other.  The deep inguinal ring lies in the angle between the 
edge of the transversus and the inguinal ligament.  Since the internal 
oblique muscle arises a little more medially than this, it lies in front of the 
deep ring.  The muscular arch of the roof starting in the anterior wall of 
the canal, passes over the cord and becoming tendinous, passes down 
behind the cord in the posterior wall of the canal to reach the pectineal 
line. 
 The lower most fibres of internal oblique and the transversus are 
supplied by the ilio hypogastric and ilio inguinal nerves.  Their 
contraction tightens the conjoint tendon and lowers the roof of the canal, 
like pulling down a shutter.  Thus division of the ilio inguinal nerve 
above this level (as in a split muscle incision for appendicectomy) leads 
to a direct inguinal hernia.  The conjoint tendon bulges when intra 
abdominal pressure rises.  Damage to the ilio inguinal nerve as it lies in 
the inguinal canal does not paralyse these fibres, at this level the nerve is 
purely sensory, having already given off its motor fibres and injury here 
 will only cause some sensory loss over the anterior part of the scrotum 
(labium majus)  and adjacent thigh. 
POSTERIOR WALL AND DEEP INGUINAL RING 
 Medially the posterior wall consists of the strong conjoint tendon as 
already explained.  Lateral to the conjoint tendon the wall is only thin, the 
gap between the arched roof ( internal oblique and transversus muscle ) 
and the floor (the inguinal ligament) being covered over by the weak 
areolar tissue of the transversalis fascia and peritoneum.  The integrity of 
the inguinal canal depends on the strength of the anterior wall in the 
lateral part and of the posterior wall in the medial part and provided the 
abdominal muscles are of good tone and their aponeurous unyielding no 
direct herniation of the viscera can take place.  The deep and superficial 
inguinal rings lie at opposite ends of the inguinal canal 4 cm from each 
other and the intervening part of the canal is pressed flat when the 
aponeurosis are under tension and the intra abdominal pressure raised. 
 The transversalis fascia in the posterior wall is strengthened,  
moreover by the presence in front of it certain tendinous and some times 
muscular fibres derived from the transversus abdominus muscle.  These 
fibres constitute the interfoveolar ligament.  They arch down from the 
lower border of transversus around the vas to the inguinal ligament and 
 constitute the functional medial edge of the deep ring.  They extend for a 
variable distance medially across the posterior wall of the inguinal canal 
and contain a variable amount of muscle fibres. 
 The deep inguinal ring is an opening in the transversalis fascia 
bounded laterally by the angle between the transversus muscle fibres and 
the inguinal ligament.  Its medial border is the transversalis fascia where 
this structure is projected along the canal, like a sleeve from the arm hole 
of a coat as the internal spermatic fascia.  The transversalis fascia is here 
thickned as the interfoveolar ligament.  Deep inguinal ring lies above the 
mid point of the inguinal ligament. 
 
STRUCTURES DEEP TO THE POSTERIOR WALL : 
 Crossing the posterior wall at the medial edge of the deep inguinal 
ring is the inferior epigastric artery.  Lateral to the artery the ductus 
deferens in the male and the round ligament of the uterus in the female 
enter the canal by hooking around the interfoveolar ligament.  The artery 
is a branch of the external iliac just proximal to the inguinal ligament.  It 
arises deep to the fascia transversalis, which it perforate obliquely as it 
slant upwards and medially.  Lying superficial to the transversalis fascia 
the artery now passes over the arcuate line to enter the recturs steath 
 behind the muscle.  At the deep ring the inferior epigastric artery gives of 
the cremasteric branch to supply that muscle and the covering of the cord. 
 The area bounded laterally by the inferior epigastric artery, 
medially by the lateral border of the rectus muscle and below by the 
inguinal ligament is the inguinal triangle of Hesselbach.  By definition a 
hernial sac passing lateral to the artery ie. Through the deep ring is an 
indirect hernia, one passing medial to the artery – (through the inguinal 
triangle) is a direct hernia. 
 The inferior epigastric artery also gives off a pubic branch to the 
periosteum of the superior pubic ramus.  This anastomoses with the pubic 
branch of the obturator artery.  If the obturtor artery is absent, this 
anastomosis is opened up to form the accessory or abnormal obturator 
artery which is present in about 50% of Individuals.  The obliterated 
umbilical artery, known in the adult as the medial umbilical ligament 
passes obliquely across the posterior wall of the inguinal canal medial to 
the inferior epigastric artery. 
 
 
 
 
 INGUINAL LIGAMENT : 
 The inguinal ligament (poupart) extends from the anterior superior 
iliac spine to the pubic tubercle.  Its edge is rolled inwards to form a 
gutter; the lateral part of this  gutter gives origin to part of the internal 
oblique and the transversus abdominis muscles.  The inguinal ligament is 
attached to the fascia lata of the thigh, when the thigh is extended the 
fascia lata pulls the inguinal ligament downwards into a gentle convexity. 
 Just above and lateral to the pubic tubercle is an oblique V shaped 
gap, the superficial inguinal ring in the aponeurosis.  This gap extends 
down to the pubic crest, medial to the tubercle; the aponeurosis is 
attached to the pubic crest only in its medial part, along side the pubic 
symphysis.  From the medial end of the inguinal ligament the lacunar 
ligament (Gimbernat) extends backwards to the pectineal line.  Its 
crescentric free edge is the medial margin of the femoral ring.  From the 
pubic tubercle fibres may be traced upwards and medially behind the 
spermatic cord, to interdigitate in the linea alba with those of the opposite 
side.  This is called the reflected part of the inguinal ligament. 
 
  Lastly, near the apex of the superficial inguinal ring are fibres 
running at right angles to those of the aponeurosis the intercrural fibres 
that blend and prevent the crura from separating. 
SPERMATIC CORD 
 
 The spermatic cord, components may be considered under two 
headings, the three coverings of the cord and its six (groups of) 
constituents. 
 
 Of the three coverings, the internal spermatic fascia is the 
investment derived from the transversalis fascia at the deep inguinal ring.  
As the cord passes through the ring into the inguinal canal it picks up a 
second covering, the cremasteric fascia and cremaster muscle from the 
internal oblique and transversus aponeuroses and muscles. The 
transversus muscle fibres spiral down the cord and return behind it to 
become attached to the pubic tubercle.  The internal oblique fibres, a 
larger contribution also spiral around the cord and some return to pubic 
tubercle, but most return to the internal oblique itself.  The third covering 
is from the crura of the superficial ring (external oblique aponeurosis) the 
external spermatic fascia. 
 
 THE CONSTITUENTS OF THE CORD :  
1. The ductus deferens, which usually lies in the lower and 
posterior part of the cord. 
2. Arteries,  the largest of which is with the testicular artery,  artery 
to the ductus and the cremasteric artery (from the inferior 
epigastric) 
3. Veins – The pampiniform plexus. 
4. Lymphatics – essentially those accompanying the veins from the 
testis to para – aortic nodes but including some from the 
covering which drain to the external iliac nodes.   
5. Nerves, in particular the genital branch of genitofemoral nerve 
which runs among the coverings to supply the cremaster muscle 
and is classified as part of the spermatic cord and not as a 
separate structure running through the inguinal canal.  Other 
nerves are sympathetic twigs which accompany the arteries. 
6. The processes vaginalis, the obliterated remains of the peritoneal 
connection with the tunica vaginalis of the testis   ( and the 
constituent of the cord most commonly forgotten)  when patent 
it forms the sac of an indirect inguinal hernia. 
 
 
 ANATOMY OF THE INGUINAL HERNIA 
 
 A hernia is defined as a protrusion of a viscus or part of a viscus 
outside the abdominal cavity ( natural or acquired) through an opening in 
the wall of its containing cavity. 
 
 All groin hernial share the common feature of emerging through the 
myopectineal orifice of Fruchaud.  The opening in the anterior abdominal 
wall bounded above by the myo aponeurotic arch of the lower edges of 
the internal oblique and transversus abdominal muscle below by the 
pectineal line of the superior pubic ramus. Laterally by the lio psoas 
muscle and fascia covering the femoral vessels and medially by the 
Rectus abdominis. 
 
 The space is arbitrarily divided into two parts by the lower edge of 
the inquinal ligament and is closed off posteriorly by fascia transversalis 
only. 
 
 
 
  Indirect Inguinal Hernia : 
 An indirect inguinal hernia is congenital as a result of failure of 
obliteration of the processus vaginalis.  If the processus vaginalis fails to 
close at the internal abdominal ring, a passage is left through which the 
abdominal contents may pass. Such an event may occur soon after birth 
or not for many years, though it is important to realize, even in the latter 
case, that the sac into which the hernia occur may have existed since 
birth.  The processus vaginalis closes a little sooner on the left than on the 
right, therefore hernia is commoner on the right. 
 
 An indirect inguinal hernia traverses the canal.  It is invested by the 
coverings of the spermatic cord (from outside in); (a) external spermatic 
fascia from external oblique; (b) cremasteric fascia from internal oblique 
; (c) internal spermatic fascia from fascia transversalis. 
 
Types of Indirect Hernia : 
1. Vaginal : 
 The processus vaginalis has failed to become occluded in any part 
of its course.  The hernia therefore descends to the base of the scrotum 
and the testis is behind it and may be difficult to locate. 
 2.  Funicular : 
 The processus is obliterated above the testis.  The testis can be felt 
separately from the hernia below it. 
3.  Infantile : 
 As(2) but a process of peritoneum of the processus vaginalis is 
found in front of the hernia as high up as the external ring.  Therefore, at 
operation, a peritoneal sac is found in front of the hernial sac. 
4. Encysted : 
 As (1) but a process of peritoneum lies in front of the sac up to the 
external ring. 
 Types (3) and (4) are due to a diverticulum of the processus 
vaginalis being caught up at the external ring during development. 
 
5. Interstitial : 
 In this type a diverticulum of the processus vaginalis has been 
caught between the layers of the developing abdominal wall.  The sac 
may be 
- Proparietal or extraparietal (superficial) between the 
superficial fascia and external oblique. 
 - Interparietal (Intramuscular) between the internal and 
external oblique muscles 
- Retroparietal or intraparietal (properitoneal) between the 
fascia transversalis and peritoneum. 
This type of hernia is rare, and is usually found in association with 
an imperfectly descended testis. 
 
The constriction in strangulated inguinal hernia is in 80 percent of 
cases at the internal ring, and in the remaining 20 percent at the external 
ring. The constriction at the internal ring must be divided in a lateral 
direction because the inferior epigastric artery is medial to the ring. 
 
Direct Inguinal Hernia : 
 Direct inguinal hernia is acquired as a result of weakening of the 
posterior wall of the inguinal canal.  Direct hernia leaves the abdominal 
cavity medial to the inferior epigastric artery through the triangle of 
Hesselbach.  
 
  Hesselbach’s triangle is divided into medial and lateral halves by 
the obliterated umbilical artery (lateral umbilical ligament).  A direct 
hernia leaves this triangle through its outer or inner part, and is therefore : 
a) a lateral direct hernia  or 
b) a medial direct hernia. 
 
Coverings of Direct Hernia : 
 Lateral Direct Hernia : 
 The same coverings as the indirect type, except that the fascia 
prolonged from the fascia transversalis is not that part of the fascia 
prolonged from the margins of the internal ring.  The inferior epigastric 
artery is lateral to the hernial opening. 
 
Medial Direct Hernia : 
a) External spermatic fascia 
b) Falx inguinalis or conjoint tendon 
c) Fascia transversalis 
 
         Direct hernia is generally less oblique in direction than indirect, 
though this is not always true.  In direct hernia the opening in the fascia 
 transversalis lies directly opposite the external ring, and the examining 
finger passes straight back through the openings and not in an oblique 
direction as in indirect hernia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 PATHOGENESIS OF INGUINAL HERNIAS 
 
 
 In humans the upright posture causes the gravitational stress to pass 
down to the lower abdominal wall, which is not structurally designed for 
it, nor evolution has suited it for its new role.  This may be a significant 
factor causing weakness of the transversalis fascia and the development 
of groin hernias. 
 Causes of groin hernia is multi factorial. One or more factors 
applying in any particular case. 
 
Patent processus Vaginalis : 
 A patent processus vaginalis is the prime cause of indirect inguinal 
hernia in children.  The development of processus vaginalis, its migration 
into the scrotum and its final obliteration are intimately linked to the 
descent of the testis from the abdominal cavity into the scrotum. 
 This process is initiated and controlled by the calcitonin gene 
related peptide released by the genito femoral nerve under the influence 
of foetal oncogenes.  Between the 20 and 40th week the testis desends 
through the internal ring and inguinal canal into the scrotum, preceeded 
and guided by the processus vaginalis.  After the testis reaches its final 
 destination, the lumen of the processus vaginalis is obliterated between 
the internal ring and the upper pole of the testis.  The mechanism under 
lying closure of the process vaginalis is unknown.  The entire process 
may remain patent or only parts of it, giving rise to indirect inguinal 
hernia in some individuals. 
 
Failure of shutter mechanism : 
 Coughing, straining, lifting of heavy weights and the normal daily 
activities generate extremely high intra abdominal pressures, yet the 
natural weakness of the groin such as the internal inguinal ring and the T. 
fascia maintain their integrity in the overwhelming majority of 
individuals and even in those with an open internal ring and a patent 
processus vaginalis. 
 
 The accepted explanation for this is the physiological shutter 
mechanism which is activated when abdominal muscles contract and 
cause intra abdominal pressure to increase when performing these 
functions.  Contraction of the transversus abdominis muscle also pulls up 
and tenses the crurae of the internal ring, causing the ring to close.  
External oblique muscle on contraction presses against the internal ring 
 as well it pulls up the inguinal ligament to make it convex cranially.  The 
very act of contraction of the abdominal muscles in coughing and 
straining which tends to blow out the internal ring and the fascia 
transversalis automatically and at exactly the same time brings into play 
mechanisms that resist this damage. 
 
Raised intra abdominal pressure : 
 Chronic cough, prostatism, constipation, pregnancy, obesity and 
unusual exertion especially heavy lifting are additional facilitating factors 
eventhough they do not cause groin hernia on its own.  However when 
intra abdominal pressure rises passively and abdominal muscles are 
relaxed, above defense mechanisms  are not activated so F. transversalis 
is left on its own to withstand increased intra abdominal pressure.  If a 
patent processes vaginalis is present, or if the F. transversalis is not 
sufficiently strong or becomes attenuated by prolonged pressure and 
stretching it gives way and a direct or indirect hernia develops.  This 
situation is seen in pregnancy, chronic ascites, ventriculo peritoneal 
shunting and peritoneal dialysis.  Groin hernia especially direct inguinal 
hernia are more common in men over the age of 50 years.  In elderly 
men, in whom the aging process and stress of life have weakened the 
 muscles, the shutter mechanism and the F. Transversalis, only a moderate 
effect seems to be sufficient to suddenly produce a groin hernia, indirect 
through a pre existing patient processus vaginalis or direct through a tear 
or rupture of the F. transversalis or the bulging direct hernia may simply 
stretch and balloon out the attenuated F.transversalis in front of it. 
 
 A decrease in oxytalan fibres and an increase in the amorphous 
substance of the elastic fibres as a function of age may be responsible for 
alteration in the resistance of F. transversalis and the high incidence of 
groin hernia in older men. 
 
FAILURE OF INTEGRITY OF THE FASICIA TRANSVERSALIS 
 
 The F. transversalis at its best is not a very strong layer of the 
abdominal wall.  The ability of the fascia transversalis to withstand 
physiologic and pathologic elevations in the intra abdominal pressure is 
dependent on the state of collagen fibres. Collagen is an active live tissue 
maintained by constant balanced state of production and absorption.  The 
fascia may be attenuated by factors that interfere with normal production 
 of collagen or cause its increased destruction or the production of 
abnormal collagen fibres. 
 The collagen framework of F. transversalis in patients with groin 
hernia was found to be disorganized and modified with increased 
vascularization and cellularity. 
 
Cigarette smoking : 
 The free unbound and active protease and elastase compounds are 
found in the serum of smokers apparently by the increasing number of 
circulating wbcs in the lungs of smoker.  These circulating unopposed 
enzymes upset the protease - antiprotease balance in the blood and brings 
about destruction of elastin and collagen of the rectus sheath and F. 
transversalis and cause their attenuation and predisposes to herniation in 
cigarette smokers. 
 
General factors : 
- Advancing age 
- Lack of physical exercise 
- Adiposity 
- Multiple pregnancies 
 - Prolonged bed rest 
- Operative incisions 
The incidence of groin hernia is same in sedentary workers and in 
heavy manual lobourer, indicating that strenuous physical activity 
alone does not cause hernia, however it brings about a rise in intra 
abdominal pressure and so may cause an existing small and 
unnoticed groin hernia to expand and become more obvious. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 DIAGNOSIS AND CLASSIFICATION 
 Expansile impulse on coughing at the site of normal hernia orifices. 
Inguinal hernia  Incomplete 
    Complete  
Inguinal hernia  Indirect 
    Direct 
S.No. Indirect hernia Direct hernia 
1. Any age Elderly people 
2. Males are affected 20 times 
more commonly than females 
Females are not affected 
3. In 2/3 rds of cases it is 
unilateral only in 1/3 rd cases 
both sides are involved 
More than half the cases are 
bilateral 
4. Frequently the hernia is 
complete with pyriform shape. 
When in complete it is oval 
shaped.  The hernia discends 
obliquely downwards and 
medially 
The hernia is always incomplete 
and it is of spherical shape.  This 
hernia appears as a forward bulge 
5. Reduces on manipulation Reduces spontaneously 
6. Ziemann technique - cough 
impulse is felt on the index 
finger 
 
Impulse is felt on the middle 
finger 
 7. Invagination test - the finger 
goes upward, backwards and 
outwards 
Finger goes directly backwards 
8. Ring occlusion test - Hernia 
will not bulge out 
A bulge is present medial to the 
occluding finger 
9.  Sac is antero lateral to the cord 
structures 
Sac is postero medial to the cord 
structures 
10. Sac is covered by all the layers Sac is not covered by the internal 
spermatic fascia and the 
cremasteric fascia 
11. Sac may be congenital or 
acquired 
 Sac is always acquired 
12. Inferior epigastric artery is 
medial to the sac at the neck 
Inferior epigastric artery is lateral 
to the sac at the neck 
13. Neck is narrow Neck is wide 
14. Conventionally the sac is 
excised 
Usually the sac is not excised 
15. Chances of strangulation are 
high 
 
Chances of strangulation are less 
 
 
 
 
 
 
 
 
 
 
 
  
CLASSIFICATION SYSTEMS OF GROIN HERNIAS 
 
 The primary purpose of a classification system for any disease is to  
 stratify for severity so that reasonable comparisons can be made 
between various treatment stratagies . 
Table – 1 
HATKINS CLASSIFICATION  1959 
  Grade    I    - Indirect Infant 
  Grade    II   - Indirect simple 
  Grade   III   -      “Intermediate” Indirect or  
Direct 
  Grade   IV   - “Advanced”femoral,  
recurrent  
& others 
Table - 2 
HALVERSON & McVAY Classificaiton 1970 
 
  Small   - Indirect 
  Medium   - Indirect 
  Large   - Indirect  or Direct 
  Femoral     
  Combined   - Any mix of above 
 
 
 
  
Table – 3 
 
GILBERTS CLASSIFICATION – 1980 
 
 Type  I - snug Internal ring 
 Type II - moderately enlarged internal ring < 4cm    Indirect 
 Type III - patulous internal ring > 4 cm 
 
Type IV - The entire direct floor is defective with  
normal internal ring 
Type V -Direct diverticular defect 1 – 2cm in  Direct   
  Diameter with normal internal ring 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
RUTKOW AND ROBBINS ADDITION IN 1993 
 
  Type  VI - Pantaloon or combined indirect and  
direct hernia 
  Type VII - Femoral hernia 
 
Table  - 4 
LICHENSTEIN’S CLASSIFICATION – 1987 
  In direct    Femoral 
  Direct    Combined 
  Whole floor   any 2 or more 
  Lateral ½ of floor  Others 
  Medial ½ of floor   
Diverticular  
  Others 
 
 
 
 
  
Table – 5 
NYHUS  CLASSIFICATION – 1993 
 Type  I -     Indirect, small  - normal internal ring, sac in  
Canal 
 
 Type  II -  Indirect, Medium - Enlarged internal ring  
sac not in scrotum 
 Type  III - A   Direct, floor only 
B    combined- Indirect, large  
        encloaching into direct, floor 
    C     Femoral 
 
 Type  IV - Recurrent 
     A Direct 
     B Indirect 
     C Femoral 
     D Combination of A-B-C 
Stoppa modification :  1998 
 Aggravating factors 
 Local or systemic 
 Upstage type by 1 
 
 Table – 6 
BENDAVID CLASSIFICATION – 1994 
 Type  I - Antero lateral (Indirect) 
 Type  II - Antero medial (Direct) 
 Type III - Portero medial (Femoral) 
 Type  IV - Posterolateral   (prevascular) 
 Stage  I -  Sac in canal 
 Stage  II - Sac beyond the external ring not in scrotum 
 Stage III - Sac in scrotum 
Dimension – maximum diameter defect in cm. 
Modified Type II by area 
 Medial, Lateral, central or entire  
Modifiers – Recurrence, slider, Incarcerated,  Necrosis 
Table – 7 
Alexander classification - 1998 
 Type - Indirect - Direct – Femoral  - Other 
 Orifice maximum diameter in centimeter 
 Sac - Length in cm 
 Modifier - I -   Incarcerated 
   B – Bilateral, R – Recurrent  
     Table – 8 
Schumpelick Aus Arit – Aachen classification 
 L - Lateral (Indirect)        Orifice size 
 M - Medial (Direct) Grade I -   < 1.5 cm 
 MC   -  Medial combined              II  -  1.5 – 3.0 cm 
 F - Femoral        III  -    >  3 c.m 
Table – 9 
Modified traditional classification  - 2003 
I A - Indirect small - < 1.5 cm 
 B - Indirect medium - 1.5 cm  to 3.0 cm 
 C - Indirect large - >   3 cm 
II A - Direct  small - < 1.5 cm 
 B - Direct medium - 1.5 cm  to 3.0 cm 
 C - Direct large -  >   3 cm 
III  - Combined 
IV  - Femoral 
 
 
 
 
 Potential Modifiers 
 Reducible, Incarcerated, Strangulated  (Necrotic) 
 Slider 
Colon, Small Bowel, Bladder, Others 
 Sac Contents 
  Bowel, Omentum , Fluid,Others 
 No Sac 
  Pre peritoneal  Fat 
 Associated Abnormality 
  Lipoma cord, Hydrocoele / Varicocoele   
The advantage of this modified traditional classification is that it 
includes all the classes or grades with in the Nyhus – Stoppa, Gilbert and 
Schumpelich – Arit systems.  It separates the Nyhus III A and III B gps 
into distinct components and it adds the Direct (medium) hernia to the 
Gilbert.  Finally this modified traditional method categorizes the hard to 
describe but important “Other” group and it allows classification of 
recurrent hernia’s as does Nyhus. 
 Modified traditional classification was selected for the study 
to assess the type and size of the defect. 
 
  
LOCAL ANAESTHETIC BLOCK FOR HERNIOPLASTY 
Definition : 
 Local anaesthesia is a transient reversible loss of all modalities of 
sensation including pain, touch, temperature and pressure in a 
circumscribed anatomical area due to interruption of peripheral nerve 
conduction to CNS without loss of consciousness. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 COMPOSITION OF L.A. SOLUTION 
No. Component Name Function Concentration 
1 LA agent Lignocaine Provides local analgesia Ligno caine2% 
with adrenaline  
1 : 100000 conc 
conc– 2.23ug/ml 
2 Vaso 
constriction 
Adrenaline 1.Decreases absorp -
tion  of L.A 
2. prolongs duration of 
action 
3. Decreases toxicity of 
L.A 
4. causes vaso 
contriction 
Solution with 
 1: 200000 conc is 
equal to 0.05 
mg/ml 
3. Reducing 
agent 
Sodium 
meta bi 
sulphate 
Vaso constrictor 
present in solution is 
unstable and  may 
oxidize on exposure to 
sun.  The agent 
competes with vaso 
contrictor for sunlight 
 
0.5 mg / ml 
4. Preservative Methyl 
paraben 
Added to give shelf life 
of 2 years or more. 
Causes allergy 
1 mg / ml 
5. Fungicide Thymol - - 
6. Salt Na cl Makes the solution iso 
tonic 
5 – 6 mg 
7. Vehicle Distilled 
water 
- - 
 
 
 
 
 
 Lignocaine : 
 Amide linked drug  
- Intermediate potency and duration 
- 3 mg / kg body weight 
- 7 mg / kg body weight if adrenaline is added 
onset of action  -  within 3 minutes 
Usual duration - 1 hour to 1hr 30 minutes 
With adrenaline - 2 hours 
Concentration for field block - 0.5  to  1 % 
1 % containing lignocaine Hcl  - 10 mg / ml & Adr  5 micro g / ml 
Maximum recommended dose in adults - 200 mg 
 
 
Bupi vaccine - Amide linked drug 
   - High potency with long duration 
Duration of action - 3 – 6 hours 
Dose    - 2 mg / Kg body wt 
Available as  - 0.25 % or 0.5 % solution 
Addition of adrenaline does not increase the duration. 
 0.5 % solution – B upi vacaine 5 mg / ml 
 Anatomy of the nerves in the inguinal area : 
 Inguinal area is supplied by 3 nerves – iliohypogastric, ilio-inguinal 
and genito femoral nerves.  All the three nerves come from the lumbar 
plexus. 
 Ilio - hypogastric N L1 -  This nerve lies between the internal 
oblique muscle and the aponeurolis of external oblique where as the ilio  
inguinal nerve lies deep to the internal oblique at a point 1 – 2 cm medial 
to the anterior superior iliac spine.  The ilio hypo gastric N innervates the 
skin overlying the lateral aspect of the buttock and then runs medially and 
superficial to the inguinal canal to innervate the skin over the pubis. 
 
Ilio inguinal N : L1 
 It runs parallel to but slightly below the ilio hypogastric nerve.  The 
nerve enters the inguinal canal accompanies the spermatic cord and 
supplies the skin of the root of penis, and anterior part of the scrotum 
(Male) and mons pubis and labia majora (Female).  
In addition this nerve innervates the skin of upper and inner aspect 
of thigh.  Before it perforates the lower border of the internal oblique 
muscle it gives motor branches to the muscle fibres of internal oblique 
and transversus. 
 Genito Femoral Nerve ( L1 –2) 
 Divides up on the anterior aspect of the psoas major muscle, just 
above the inguinal ligament into a genital and femoral branch.  Genital 
branch  enter the inguinal canal and supplies the spermatic cord, 
cremasteric muscle and innervates the same cutaneous area as the ilio 
inguinal nerve.  Femoral branch innervates the skin overlying the femoral 
triangle. 
 
Inguinal field block technique : 
 This technique requires discrete blockade of the above 3 nerves.  In 
addition, sub cutaneous infiltration of the abdominal wall is necessary to 
block overlapping fibres from adjacent dermatomes. 
Position of the patient : supine 
Land marks : Anterior superior iliac spine and pubic  
tubercle 
Local anaesthetic agent used : 
 Lignocaine  1 % - with adrenaline 
    - 35 ml   
 Bupivacaine 0.5% - 10 ml 
    0.25 % - 10 ml for infiltration 
  Position the patient supine and palpate the ASIS.  Insert a 22 gauge 
short bevel needle perpendicularly at a point 2 cm medial and inferior to 
ASIS.  Advance the needle carefully through the subcutaneous tissue 
until resistance indicates that the aponeurosis of the external oblique 
muscle has been reached.  If the needle is now moved from side to side, it 
will move freely in the subcutaneous tissues and scratch on the 
aponeurosis.   
 Further advancement of the needle will produce a distinct pop as it 
penetrates the tough fascia. Ilio hypogastric nerve lies immediately deep 
to the aponeurosis and an injection of 5 – 7 ml of solution is sufficient to 
block at this point. 
 
 Now advance the needle a further 1-2 cm through the softer 
resistance of the internal oblique and inject a further 5-7 ml of solution to 
block the ilio inguinal nerve which is deep to the muscle. 
 
 After this withdraw the needle to the skin level and re direct to 
inject a further 10 ml of 0.25 %.  Bupivacaine in a fanwise distribution so 
that any cutaneous innervation from the subcostal nerve is blocked. 
 
  An alternative technique involves a single injection of 15-20 ml just 
deep to the aponeurosis which block both the ilio hypogastric at the point 
of injection and ilio inguinal  nerve distally. 
 
 Second point of nerve block -  raise a skin wheal one cm above the 
mid point of inguinal ligament and insert the needle till it hitches the 
bone and withdraw slightly and inject 7ml of Lignocaine to block genito 
femoral N .  If this is not possible due to an irreducible hernia the lower 
end of field block will require an injection of 10ml soln fanwise from the 
pubic tubercle towards the external ring and then towards the midline to 
block fibres of genito femoral and ilio inguinal as they emerge from the 
inguinal canal and also block any fibres which cross the mid line. 
 
 In the conscious patient it is necessary to use a larger volume of 
more dilute local anaesthetic because the surgeon may have to 
supplement the block with direct injection into some of the deeper 
structures. 
 
 
 
 SPINAL ANAESTHESIA 
 Spinal anesthesia involves administering local anesthetic into the 
subarachnoid space. 
Anatomy 
1. The spinal canal extends from the foramen magnum to the sacral hiatus. 
The boundaries of the bony canal are the vertebral body anteriorly, the 
pedicles laterally, and the spinous processes and laminae posteriorly  
Vertebral anatomy. 
2. Three interlaminar ligaments bind the vertebral processes together: 
a. Superficially, the supraspinous ligament connects the apices of 
the spinous processes. 
b. The interspinous ligament connects the spinous processes on their 
horizontal surface. 
c. The ligamentum flavum connects the caudal edge of the vertebrae 
above to the cephalad edge of the lamina below. This ligament is 
composed of elastic fibers and is usually recognized by its 
increased resistance to the passage of a needle. 
3. The spinal cord extends the length of the vertebral canal during fetal 
life, ends at about L3 at birth, and moves progressively cephalad to 
reach the adult position near L1 by 2 years of age. The conus medullaris, 
lumbar, sacral, and coccygeal nerve roots branch out distally to form the 
 cauda equina. Spinal needles are placed in this area of the canal (below 
L2) because the mobility of the nerves reduces the danger of trauma 
from the needle. 
4. The spinal cord is invested in three meninges: 
a. The pia mater. 
b. The arachnoid, which lies between the pia and the dura mater. 
c. The dura mater, which is a tough fibrous sheath running 
longitudinally the length of the spinal cord and is tethered 
caudally at S2. 
5. The subarachnoid space lies between the pia mater and the arachnoid 
and extends from the attachment of the dura at S2 to the cerebral 
ventricles above. The space contains the spinal cord, nerves, 
cerebrospinal fluid (CSF), and blood vessels that supply the spinal cord. 
6. CSF is a clear colorless fluid that fills the subarachnoid space. The total 
volume of CSF is 100 to 150 mL, whereas the volume in the spinal 
subarachnoid space is 25 to 35 mL. CSF is continuously formed at a rate 
of 450 mL/day by secretion or ultrafiltration of plasma from the choroid 
arterial plexuses located in the lateral, third, and fourth ventricles. CSF 
is reabsorbed into the bloodstream through the arachnoid villi and 
granulations that protrude through the dura to lie in contact with the 
endothelium of the cerebral venous sinuses. 
 HERNIA REPAIR TECHNIQUE 
Techniques of open Groin hernia Repair : 
A)    Darn Repair :  The Abrahamson  Nylon darn repair 
 The darn repair of groin hernias is a pure tension free and is one of 
the classic open herniorrhaphies. 
 In 1948 moloney introduced the fore runner of modern nylon darn 
techniques. 
 
Principle of darn repair : 
 To reinforce the weakened posterior wall, the muscles of the 
aponeurotic arch  as well as with a simple lattice work of mono filament 
nylon suture under no tension on which is laid a buttress of fibrous tissue 
without the normal tissues being torn or necrosed. 
 
 The nylon darn repair for inguinal hernia resembles the mass 
closure technique for abdominal incision.  The mono filament nylon 
thread must be thick enough not to cut through the tissues but not so thick 
as to be unpliable and difficult to handle.  Large mass bites of full 
thickness tissue must be taken to hold the sutures.  The stitches should 
not be so close as to cause ischaemia of the tissue between them, but not 
 so for apart as to allow extrusion of abdominal contents.  The sutures in 
the conjoined tendon must be carefully placed in good, healthy tissue at a 
distance from the stretched and attenuated muscles around the hernia.  
The smooth nylon can slide in the tissues and adjust the tension on 
individual sutures during relaxation and exercise. 
 
 The nylon darn solves the early problem of early recurrence since it 
will hold the area intact during the first year, until the natural connective 
tissue collagen scar matures to its full strength. 
 
Essential steps : 
1. Skin preparation 
2. Skin crease transverse incision centered over the internal 
inguinal ring or by a curved skin crease incision about 6 cms in 
length from pubic tubercle 
3. Inguinal canal is opened in layers 
4. Cord mobilized and sac freed. Sac transfixed and ligated at the 
neck 
5. Deep ring narrowed by lytle method 
 6. The ilio hypogastric, lio inguinal nerve and genital branch of the 
genito femoral nerve should be preserved during the dissection 
if possible 
7. The transversalis fascia is not split open in darn repair. 
8. The first step in darning repair is the suturing of the medial edge 
of the rectus steath and the musculo aponeurotic arch to the 
posterior edge of the inguinal ligament and to the ilio pubic tract 
with a continuous No – 1 – prolene suture material. The line of 
suture is carried beyond the internal ring for 1-2 cm and the 
suture is tied.  The same suture changes direction in the second 
step. 
9. The second step of darn is the same as the first. In the third step 
of darn the stitches slope in the opposite direction and tied at the 
medial end. Each run slopes in a different direction. 
10. On completion of the darn the internal ring has been covered 
and reinforced by the tissues of the myoaponeurotic arch as well 
as by the runs of the darn. 
11. Cord is replaced over the strengthened posterior wall and 
external oblique closed over the cord. 
 12. Anterior wall of the inguinal canal is reconstituted in front of the 
canal by suturing together the cut edges of the external oblique 
with a continuous suture. 
13. The scarpa’s fascia and the subcutaneous fat are not sutured  
14. The skin is sutured with interrupted silk material 
 
B   Lichenstein’s tension free hernioplasty 
- Open tension free prosthetic repair 
1. Ideal mesh should be porous enough to allow tissue in growth 
2. should be active enough to stimulate in growth of fibroblast 
3. should be inert enough to minimize foreign body reaction, 
allergic reaction and infection 
4. should be strong enough to prevent early recurrence 
5. should be flexible enough to avoid fragmentation. 
 
The operative staging are the same as that of darn repair up to the 
first seven steps and steps 11 to 14.  
The posterior wall strengthening is done by using on lay tension 
free mesh. 
 The posterior wall is covered by an appropriate size and shape of 
poly propylene mesh on lay 6 x 10 cms slit longitudinally pathway from 
lateral to medial to give a one third lower leaf and two third upper leaf.  It 
must be sufficiently wide enough to ensure that it can be tucked up well 
under the superior leaf of external oblique and its lower edge overlaps the 
inguinal ligament.  The inferomedial corner of the mesh is secured to the 
soft tissue overlying the pubic tubercle using polypropylene suture. 
It is critically important to obtain a two to three centimeters over 
lap here.  Inferior border of the mesh is fixed to inguinal ligament with 
loose continous suture and the superior edge is attached high up under the 
superior leaf of enternal oblique aponeurosis by interrupted suture.  One 
or two stitches are used where the tails of the mesh cross lateral to the 
cord and are placed to ensure a snug fit around the cord.  Wound is closed 
in a routine fashion after putting the cord structure over the mesh. 
 
 
 
 
 
 
 Other modalities of Inguinal hernia repair : 
Pure tissue repair : 
1.  Bassini’s Repair : 
  Edwardo Bassini is called as the father of modern Hernior raphy 
Bassini  - conjoined muscles and upper flap of transversalis fascia to 
lower flap of transversalis fascia and Inguinal ligament. 
2. Modified Bassini : 
 Conjoint tendon to inguinal ligament with suture under tension. 
3. Shouldice : 
 Multi layered double breasting of transversalis fasica and double 
breasting of  transversus abdominis and internal oblique muscles with 
inguinal ligament (4 layers) 
 
4. Berliner Approach : 
 It is the two layer overlap repair of the transversalis fascia, and 
transversus abdominus aponeurosis and conjoint tendon to the inguinal 
ligament to buttress the posterior wall. 
 
 
 
 5. Lichenstein tissue repair : 
  In this classical pure tissue repair the transversus abdominis 
aponeurosis with transversalis fascia and conjoint tendon is sutured to the 
inguinal ligament with interrupted non absorbable synthetic suture.  The 
tension on this line of suture is relieved by a relaxing incision in the 
anterior rectus steath.  The external oblique aponeurosis is usually 
sutured behind the cord. 
6.  Wilkinson technique : 
 It combines Bassini repair with a local tissue flap reinforcement of 
the posterior wall of the canal and increasing the indirect course of the 
spermatic cord. 
 Without opening the transversalis fascia, the internal oblique and 
transversus muscles sutured down to the inguinal ligament continuously.  
Next the inferior leaf of the aponeurosis of the external oblique is passed 
upward behind the cord and is sutured to the external surface of the 
internal oblique muscle.  The superior leaf of the external oblique muscle 
sutured over the inferior leaf, but in front of the cord with two continuous 
suture lines.  The cord takes ‘S’ course between the layers. 
 
 
 7. Cooper ligament repair : 
  The lower edge of the aponeurosis of transversus abdominus 
and internal oblique (the conjoint tendon) and cooper ligament is 
approximated with mono filament synthetic sutures up to the medial end 
of the femoral vein after taking a relaxing incision in the anterior rectus 
sheath. The repair continued laterally between the musculo aponeurotic 
arch above and the anterior femoral fascia going beyond the internal ring. 
 
Combined tissue and prosthetic repair –  Rutledge’s cooper ligament 
repair. 
 The relaxing incision made in anterior rectus steath may be 
approximated with a patch of polypropylene mesh. 
 
1. Rutkow mesh – plug Hernioplasty – Pure Prosthetic repair 
  The flat piece of poly propylene mesh is rolled into a plug or 
cone.  The size of the plug is adjusted according to the size of the internal 
ring and inserted into it.  This technique may be used for recurrence as 
well as primary inguinal hernia. 
 
 
 Pre Peritoneal Repair : 
1. Iliopubic treat repair with the posterior pre peritoneal 
approach – kugel repair 
 The inguinal canal is never opened or entered during the routine 
performance of this repair. 
 The procedure is performed in the pre peritoneal space. 
2. Stoppa’s Giant prosthesis for the reinforcement of the visceral 
sac (G.P.R.V.S)  - Open tension free prosthetic repair. 
 The principle of this method is extensive prosthetic reinforcement 
of the peritoneum by a large sheet of knitted polyester fibre (dacron, 
merseline) placed between the peritoneum and the anterior, inferior, 
posterior and the lateral abdominal walls through a lower mid line 
abdominal incision.  The mesh stretches around the lower abdomen and 
pelvis from one side to the other side like a bucket, enveloping the lower 
half of the parietal peritoneum with which it becomes incorporated by 
collagen and scar tissue.  This acts as a large prosthetic buttress of the 
peritoneal envelope and renders it quite in extensible and no longer able 
to herniate through any of the actual or potential hernial orifice.  The 
large prostheisis is kept in place by Pascal’s principles of hydrolostatic 
pressure. 
 Indication   
- Huge inguinoscrotal hernia 
- Sliding hernia 
- Recurrent hernias 
- Multiple lower incisional hernias groin hernia 
- Bilateral groin hernia 
 
3. Laparoscopic Hernioplasty : 
  The most popular method today is the introduction of 
laparoscope and instruments through several ports in the abdominal wall 
after induction of pneumo periotoneum under general anaesthesia.  The 
pelvic peritoneum is opened in the region of hernia and the sac is 
transected after which a patch of synthetic mesh is placed over the hernial 
opening and fixed in place with metal clips.  The peritoneum is replaced 
to cover the mesh and to isolate it from the intestines.  Bilateral repairs 
can be done at the same operation. 
 The two most common laparoscopic hernia repairs now are the 
trans abdominal pre peritoneal repair. (TAPP) and the total extra 
peritoneal repair (TEP) 
 
 MATERIAL AND METHODS 
This prospective study was conducted in Madurai Medical College 
Madurai for a period from September 2016 to August 2017 this study included 
50 cases of inguinal hernia. After admission to the hospital detailed history 
was taken and  thorough clinical examination was done. Routine investigations 
like hemoglobin, total leucocyte count, differential leucocyte count, 
erythrocyte sedirnentati rate, random blood sugar, renal function tests chest X-
ray and electrocardiogram were done in every case. Written consent was taken 
in every case. Patients were divided randomly into two groups of 25 each 
named Group A and Group B. Patients in group A were subjected to inguinal 
hernia mesh repair under local anaesthesia and patients in group B were 
subjected to inguinal hernia mesh repair under spinal anaesthesia. In group A 
patients, anaesthetic solution was consist of 50:50 mixture of 1% xylocaine 
and 0.5% bupivacaine with 1:2, 00,000 epinephrine. A skin wheal was raised 
2.5 cm from the iliac crest along the line joining anterior superior iliac spine to 
umbilicus. A needle was then passed through this to strike the inner surface of 
ilium just below the crest. 10 ml of the solution was deposited as needle was 
slowly withdrawn. The injection was repeated with the needle reinserted at a 
slightly steeper angle and 5 ml of solution was deposited. Second point of 
block was 2cm above the mid inguinal point. The needle was inserted 
perpendicularly until it pierced the aponeurosis of external oblique.10 ml of 
 solution was deposited at this depth and 5 ml as needle was withdrawn over 2 
cm. Next a wheal was raised over the pubic tubercle and subperiosteal 
injection of 3 cc of solution was made. The block was completed by a 
subcutaneous infiltration along the line of surgical incision and 10 ml of 
solution was deposited. 
ln group B patients, regional anaesthesia in the form of spinal was given 
by using 0.5 % bupivacaine. Under all aseptic conditions subarachnoid 
puncture was performed using a midline lumbar approach with patient in 
sitting or lateral position. Using 26 gauge spinal needle in L3 – L4 interspace. 
12.5mg (2.5cc) of 0.5 % bupivacaine was injected in subarachnoid space after 
getting free flow of cerebrospinal fluid (CSF). Patient was turned supine. In 
case of inadequate or no effect local or spinal anaesthesia was converted into 
general anaesthesia and patient was not included in the study. 
 
 
 
 
 
 
 
 Exclusion Criteria: 
1. Complicated hernia like  
Irreducible hernia,  
Obstructed hernia,  
Strangulated hernia  
All patients who underwent emergency operations. 
2. Patients who underwent bilateral herniorrhaphy,  
3. Previous appendicectomy. 
4. Recurrent hernia. 
5. Obese patients 
6. Huge hernia 
7. Groin hernia other than inguinal hernia 
8. Anxious patients and refused to give consent 
 
 
 
 
 
  
Tension free Lichtenstein hernioplasty was done in both groups Material 
used for hernioplasty was Polypropylene Prosthetic mesh with dimensions of 
15x7.5cm. After the surgery following observations were made:- Any pain or 
discomfort to the patient during surgery under local anaesthesia. Post 
operative, Pain at the incision site,Urinary retention ,Wound haematoma 
,Sepsis, Headache ,Testicular pain/Swelling. Follow up of the patients were 
carried out on 3rd and 7th postoperative days as out patient. In follow up 
patients were assessed for any wound sepsis, persistent pain at incisional site 
and any other complication. All the data collected was statistically analysed by 
using the “Paired Student t test”. The post operative pain, complications and 
hospital stay were compared in the two groups A & B. 
 
 
 
 
 
 
 
 
 
  
Prior to surgery,  
1. A detailed history was elicited and thorough clinical 
examination was done 
2. Basic Investigation were done 
3. Patients were tested for sensitivity to local anaesthetics and 
antibiotics 
4. Overnight starvation was maintained 
5. Pre-operative antibiotic prophylaxis was given at the time of 
starting the surgery. 
6. Operative staging done using modified traditional 
classification 
7. Hernioplasty, These cases were studied from the time of 
admission till discharge and followed up in the out patient 
department. 
 
 
 
 
 
 
  
OBSERVATION AND RESULTS 
 
TABLE -1  
 
AGE Group A 
Group 
B 
Mean 46.12 42.72 
SD 15.26 14.255 
p value 
0.42   Not 
significant 
minimum age 18 24 
maximum age 75 76 
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TABLE -2   
 
TYPE OF HERNIA Group A 
Group 
B 
INDIRECT 
INGUINAL HERNIA 16 20 
DIRECT INGUINAL 
HERNIA 9 5 
Total 25 25 
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TABLE - 3 
 
SIDE Group A Group B 
Group A   
% 
Group B 
% 
RIGHT 17 15 68 60 
LEFT 8 10 32 40 
Total 25 25 100 100 
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TABLE - 4 
TIME TAKEN 
FOR SURGERY 
IN MINUTES Group A Group B 
20-30 4 0 
31-40 9 2 
41-50 9 3 
51-60 3 10 
61-70 0 3 
71-80 0 4 
81-90 0 3 
Total 25 25 
MEAN 40.32 61.52 
SD 10.015 14.344 
P <0.001 Significant 
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TABLE – 5 
 
PAIN FELT DURING 
SURGERY USING 
PAIN SCALE Group A Group B 
NO PAIN 0 2 
MILD 21 12 
MODERATE 3 10 
SEVERE 1 1 
Total 25 25 
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TABLE - 6 
POST OP 
COMPLICATIONS Group A 
Group 
B 
wound hematoma 0 0 
wound sepsis 1 3 
testicular pain 1 0 
urinary retention 0 5 
headache 0 0 
respiratory 
complications 0 0 
thromboembolism 0 0 
recurrence 0 0 
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TABLE – 7 
NO.OF ANALGESIC DOSES 
POST OPERATIVELY Group A Group B 
0 0 0 
1 12 1 
2 4 5 
3 8 11 
4 0 0 
5 0 4 
6 1 4 
Total 25 25 
MEAN 2 3.52 
SD 1.225 1.503 
P <0.001 Significant 
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TABLE - 8 
 
VISUAL 
ANALOG 
SCALE Group A 
Group 
B p value  
S 12 3.32 4.36 0.004 Significant 
24 2.12 2.86 0.022 Significant 
S 48 0.78 1.08 0.213 
Not 
significant 
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 DISCUSSION 
 In present study the age of the patients in group A was in the range 
of 22-77 years and in group B was 18-76 years. The mean age was 
46.2±16.64 years in group A and 42.56±16.71 years in group B.AJl the 
patients were male. The study conducted by Kark AE et al (1998)’ 
showed that out of total 3175 patients. 97% of the patients operated were 
males and ranged between 15-92 years of age. The study conducted by 
Song et al (200O)’ included 50 patients with mean age of patients 42±18 
years in the group operated under local anaesthesia and 39±14 years in 
the group operated under spinal anaesthesia. 43 patients were males and 7 
were females. Several other studies like by Ryan et al (1984) , Young Dy 
(1987), 0’ Dwyer et al (2002)’ Erdem F (2003)16 also showed similar 
results. Age and sex incidence of patients in our study were similar to that 
in other studies. In this present study 16(64%) patients had indirect 
inguinal hernia in group A and 20(80%) patients in group B. Direct type 
of inguinal hernia was present in 9(36%) patients of group A and 5(20%) 
patients of group B. The results of our study were almost similar to the 
other studies. 
 In present study 17(68%) patients in group A and 15(60%) patients 
in group B had right sided inguinal hernia. Left sided hernia was present 
 in 8(32%), patients in group A and 10(40%) in group B. The results of 
present study were comparable to the studies’ conducted by others. Right 
side of inguinal hernia is more common due to the later descent of right 
testis and high incidence of patent processus vaginalis on the right side.’ 
In present study the mean operative time was 42.8±8.6 minutes in group 
A and 64.45±13.7 minutes in group B. The. results of our study were 
similar to the other studies conducted by Song et a! (2000)’ Job C et al 
(1979)2 and Young DV (1987)2. 
 Pain is the most common concerned factor to the patient 
undergoing surgery. Although pain is typically regarded as primary 
indicator of tissue damage, it does not always conelate with an 
identifiable causative injury. The perception of pain is supported by 
sensory neurons (nociceptors) and neural afferent pathways. In the 
present study in group A, 17(68%) patients felt mild pain and five (20%) 
patients felt moderate pain. However in group B, 11(44%) patients felt 
mild pain and 14(56%) patients felt moderate pain. The difference is 
statistically significant The results of our study were comparable to other 
studies. The study conducted by Earle AS (1960)124 on 46 patients 
showed 23 (50%) patients experienced slight pain and remaining 23 
(50°/p felt no pain during inguinal hernia repair under local anaesthesia. 
 Study done by Baskerville PA et al (1983) on 129 patients operated under 
local anaesthesia demonstrated that 93% patients felt no pain during 
operation and 7% said operation was painful. Pain during operation is felt 
in of large hernia operated under local anaesthesia, if dissection is 
difficult due to adhesions of the sac, and this may lead to conversion of 
local anaesthesia to general anaesthesia If local anaesthesia is given by 
experienced surgeon, it is well accepted by the patients.’ Studies done by 
Wellword eta! (1998)27, Amid P et a! (1 998 Song D et a! (2000)’ 
Callesen T et al (2001)6 demonstrated that conversion of local 
anaesthesia to general anaesthesia was because of pain during dissection 
or reposition of the hernia sac. 
 Post operative pain is due to traction on certain tissues particularly 
peritoneuni, inadequate analgesia, urinary retention and wound infection. 
It follows the known distribution of the regional nerves including ilio 
inguinal, ilio hypogastric and genital branch of genito nerve. It can be 
prevented by meticulously avoiding excess manipulation of the nerves. 
Post operative pain was scored with visual analog scale. Pain 
immediately after operation was assessed by dosage of analgesic 
consumption. 
  In the present study, post operative pain was recorded at 12 hours, 
24 hours and 48 hours after operation by using visual analog scale. The 
mean visual analog scores at 12 hours interval, 24 hours interval and 48 
hours interval were 3.32±1.14, 2.00±1.00 and 0.76±0.72 in group A and 
4.32±1.18, 2.72±1.13 and 1.04±0.84 in group B respectively. The mean 
pain visual analog score is statistically significantly less in group A as 
compared to group B. (Table 3) The results of our study were comparable 
to others studies conducted by Song D etal (2000) showed that VAS 
scores were 15±1.4 in patients operated under local anaesthesia compared 
to Comparison of inguinal hernia repair under local anesthesia versus 
spinal anesthesia 34±3.2 in patients operated under spinal anaesthesia. 
Post operative pain was statistically less in patients operated under local 
anaesthesia. 
 In the present study 24(96%) patients in group A received 1 -3 
analgesic doses postoperatively compared to 16 (64%) patients in group 
B. 5 or more doses were received only by 1(4%) patient in group A and 
8(32%) patients in group B. The mean dose received in group A was 
2±1.22 and 3.48±1.53 ingroup B. The difference in mean doses of 
analgesics received by group A and group B is statistically significant. 
The study conducted by Young DV (1987)2 showed that no postoperative 
 analgesics were required in 22% patients operated under local anaesthesia 
compared to 8% in patients operated under spinal anaesthesia. The study 
done by Kark et al (l998)’ on 3175 patients demonstrated 60% needed 
oral analgesics (2-3 doses) for a mean of 6 days.The results of our study 
were similar to the results shown by others. Less analgesic doses required 
in patients operated under local anaesthesia is due to the long 
postoperative analgesic effect of local anaesthesia. 
 In the present study 15 (60%) patients were kept indoor for 1 day in 
group A and 9 (3 6%) patients in group B. 15 (60%) patients in group A 
resumed work after 7 days whereas most of group B patients took more 
than 7 days to resume normal activities or work. The study done by 
Teasdale et al (I 982) on 103 patients found faster recovery after local 
anaesthesia as compared to general and spinal anaesthesia. The study 
conducted by Barkerville PA et al (1983) showed that return to normal 
activity by 3” post operative day in 49 (38%) patients, by end of 1 week 
in 78% patients and by end of 2 weeks in 98% patients. The study 
conducted by Song D et al (2000)’ found that the time to discharge to be 
shorter after local anaesthesia (158 minutes) than after general (208 
minutes) and spinal anaesthesia (308 minutes The decrease in time for 
return to work was explained by encouragement of patients to resume 
 work as early as possible. The residual effects of general and spinal 
anaesthesia like nausea, vomiting, sedation and urinary retention results 
in increased hospital stay. The lower incidence of major complications 
attributes to early mobility following local anaesthesia. 
 The inguinal hernia repair is a common surgery with almost no 
mortality. The emphasis is on low rates of recurrence and other 
complications like wound haematoma, wound sepsis, testicular pain 
swelling, urinary retention, headache and respiratory complications. The 
choice of anaesthesia and surgical technique depend on low complication 
rates. In present study wound sepsis was present in 1 (4%) patient of 
group A and 3 (12%) patients of group B. No patients in either group had 
wound haematoma. There was no case of mesh infection. The study 
conducted by Shulman AG et al (l994) reported no cases of mesh 
infection in 3019 open tension- free mesh hernioplasty. The study done 
by Kark AE et al (l995) reported no case of mortality, over all sepsis rate 
was 0.9%. The study conducted by Gianetta E at al (l997) showed that 
inguinal hernia repair in elderly under local anaesthesia had 3(1%) wound 
infections. They showed that general anaesthesia and spinal anaesthesia 
were associated with higher rates of serious postoperative complications 
and occasional post operative death. The results of our study were 
 comparable to the other studies. In the present study there was no urinary 
retention in group A patients whereas 5 (20%) patients of group B had 
urinary retention after surgery. Accumulated data from other hernia 
literature suggest that incidence of urinary retention is lowest with local 
anaesthesia compared with both regional and spinal anaesthesia. Results 
of present study were similar to the studies conducted by Teasdale et al 
(1982)’ Young DV (1987)2 Callesen et al (2001)6 others. Although the 
exact cause of highfrequency urinary retention in spinal anaesthesia 
group patients is not known, it is thought to be secondary to prolonged 
block of bladder autonomic innervation. It may be also related to age of 
the patient and volume of fluid received. Fluids restriction during 
operation can reduce the risk of urinary retention. 
 In the present study we found that Lichtenstein’s hernioplasty 
under local anaesthesia (Ultrasound guided) is safe, simple, effective, 
economical, with no mortality, less post operative complications and long 
postoperative analgesia. Inguinal hernia repair under local anaesthesia 
provides better analgesia as compared to spinal anaesthesia reflected by 
fewer doses of analgesics required by patients operated under local 
anaesthesia. 
  
  
 
 
CONCLUSION 
 
 The Lichtenstein tension free hernioplasty under local anaesthesia 
(Ultrasound guided) has opened a new era in hernia  surgery without the risk 
of serious morbidity. This procedure offers an extremely safe day care 
operation for the  adults and very old with disabling disease. It is an 
inexpensive and effective procedure and the economic  benefits are enhanced 
by the low morbidity, low recurrence rate, and early return to normal activities. 
It results in faster short -term recovery, speedier discharge, less anaesthesia 
related  complications. In times to come it may be considered as the gold 
standard procedure for groin hernia repair.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
BIBLIOGRAPHY 
 
1. Rutkow IM, Robbuns AW, Demographic cJassiflcatoiy ,and socio 
economic aspects of hernia repair in the united states. Surg Cli N Am 
1993; 73 :413. 
2.  Yoimg DV. Comparision of local, spinal and general anaesthesia 
for inguinal hemiarepair. Am I Surg 1987;15&560-3. [ Amado WJ. 
Anaesthesia for groin hernia smBe Sorg Cliii N Am 1993; 73 :427 -38. 
3.  Callesen I inguinal hernia repair anaesthesia, — and convalescene. 
Dan Med Bull 2003; 50(3): 203—18 [ Amado WJ. Anaesthesia for groin 
hernia surgery. Surg Clin N Am 2003; 83:1065 -77. 
4. Last’s anatomy –Regional and Applied – 9th edition. 
5. Lee Mc Gregor’s synopsis of surgical anatomy – 12th edition – 
1999. 
6. Text book of surgery – Bailey & Love – 24th edition.  
7. Text book of Abdominal operation – maingot.  
8. Master of Surgery – Lloyd M.Nhyes – 3rd edition 
9. Peripheral nerve Blockade – 1998 , C.A. Pinncoch, HB. J. Fischer, 
R.P. Jones.  
 10. Nerve blocks CME Booklet – Dept. of Anaesthesia, Madurai 
Medical college – 2002. 
11. Abdominal wall Hernia – Principles and management – Robert 
Bendavid, Jack Abrahamson, Mauriee. L. Arregui jean Bernard Flamet, 
Edward A. Philips – 2000.  
12. The surgical clinics of North America – Hernia Surgery, Volume  - 
April 1971,  volume  73  June 1993,  volume 78 December 1998,  
Volume  83  October  2003. 
 
 
 
 
 
 
 
 
 
 
 
 
  
PROFORMA  
 
1. Serial Number   :  
2. Name    : 
3. Age and Sex   : 
4. IP Number    : 
5. Address    : 
6. Occupation    : 
 a)Sedentary b)Moderate Manual c)HeavyManual d)Notapplicable 
7. Date of Admission  : 
 Date of Surgery   : 
 Date of Discharge  : 
8. Duration of Complaints : 
9. Side     : 
 a) Right   b)  Left   c)  Bilateral 
10. Type of Hernia 
 a)  Indirect   b)  Direct   c)  Bilateral 
 
11. Precipitating Factor 
  a) Chronic cough    b) Constipation   c)  Bladder outlet obstruction 
 d) Nutritional Status e) Trauma 
12. Indication for Surgery 
 a) A symptomatic b) Painful  c) Irreducible 
 d)  Obstructed  e) Strangulated 
13. Type of Surgery   :  
 a)  Elective  b)  Emergency 
14. Co-morbid condition  : Yes  /  No 
   If yes 
 a)  Diabetes Mellitus  :  
 b)  Hypertension   : 
 c)  Cardiac Disease  : 
 d)  Respiratory Illness  : 
 e)   Renal Causes  : 
15. Personal History   : 
 a) Alcoholism   b) Smoking 
 
 
16. Examination 
 1. Built   : 
   a) Well built b) Moderately Built c) Ill nourished 
 2. Anaemia  : 
 3. Pedal Odema : 
 4. Jaundice  : 
 5. Vital signs  :   
  A.  Pulse Rate / Min   : 
  B.  Blood Pressure in mm./Hg : SYS  : 
         DIAS: 
  C.  Respiratory Rate   : 
 6. CVS Normal  / Abnormal  : 
 7. RS  Normal  /  Abnormal  : 
 8. Abdomen Nor. / Abnormal  : 
 9. Local Examination 
  a.  Side of Hernia  : Right    /   Left  /    Bilateral 
  b.  Type of Hernia  : Indirect  /  Direct 
 10. Per Rectal Examination : 
 
17. INVESTIGATION 
   a)  HB  in  Grams   : 
   b)  TC in Cub. MM   : 
    c)  DC  - P L E    : 
   d)  Urine  Alb./Sugar/Deposits   : 
   e)  Blood Urea in MGs / OL : 
         Blood Sugar   :  
         Serum Creatinine  :  
    f)  Chest X ray  Normal/Abnormal: 
    g)  ECG Normal  /  Abnormal : 
     h)  Echo Normal  / Abnormal : 
18. OPERATIVE DETAILS 
    a.  Premedication  Given or not : 
     
 
 
 
 
 
b.  Type of Anaesthesi  : 
         1.  Local    2. General 
  c.    Any substitution given  : 
   1.  Yes 2.  No 
   d. Type of Hernia 
     1.  Indirect  2.  Direct  3.  Combined 
     4.  Femoral  5.  Recurrent 
  e. Duration of Surgery  :  Minutes 
  f. Method of Repair  : 
19.   POST OPERATIVE PERIOD 
    1.   Requirement  of Analgesia  : Yes  /  No 
    2. Complications    : Yes  /  No 
        If YES, 
  a. Urinary Retention   : 
  b.  Infection    : 
  c.  Seroma     : 
  d.  Induration    : 
  e.   Draining Sinustract   : 
  f.   Neuralgia  Pain   : 
  g.  Ischemic  Orchitis   : 
 
COMPARISON OF INGUINAL HERNIA REPAIR  
 
S. 
No. 
Name Age Sex IP No. Side Type 
of 
Hernia 
Type of 
Repair 
Sub. 
Need 
Post op. complaints 
1.  Raju 65 M 238167 L II  B Hernio 
plasty 
- - 
2.  Murugan 48 M 246431 R III Darning - - 
3.  Bhaskar 50 M 244749 L II  C Darning - Urinary Retention 
4.  Pandy 27 M 248081 R II  B Darning - - 
5.  Veluchamy 64 M 248032 R I  B Darning - Post op. chest pain on 6th POD 
6.  Pandy 59 M 247998 R II B Darning - - 
7.  Ponniah 84 M 248628 R I  B Darning - - 
8.  Ramdas 55 M 250839 R II A Darning - - 
9.  Subbiah 74 M 253028 L I  B Darning - - 
10.   Shankar 41 M 254716 R  II B Darning - - 
11.   Shankaran 72 M 255987 L I  B Darning - - 
12.   Shanmugam 55 M 258143 R II B Darning - - 
13.   Veera Babu 43 M 260441 R II  A Darning - - 
14.   Ponnuthai 48 F 263116 R I  B Darning - - 
15.   Manickam 45 M 264306 L I  A Darning - - 
16.   Alagan 25 M 271703 R I  A Darning - - 
17.   Raju pillai 65 M 271707 L II  B Hernio 
plasty 
- - 
18.   Kasilingam 60 M 272958 R III Darning - Induration 
19.   Palanichamy 19 M 282344 R I  A Darning - - 
20.   Andy 35 M 283074 L I  B Darning - Seroma 
21.   Kannan 19 M 284263 R I  A Darning - - 
22.   Ayyanar 46 M 285303 L II  C Hernio 
plasty 
- Induration 
23.   Mayan 65 M 287615 R I  B Darning - - 
24.   Krishna 
moorthy 
30 M 288679 R I  A Darning     
25.   Srinivasan  19 M 288623 R I  A Darning - - 
26.   Chinnan 53 M 290327 L  III Hernio 
plasty 
- - 
27.   Muthuraman 60 M 282055 L I  C Darning - - 
28.   Alagan 55 M 292727 L II  C Darning - - 
29.   Bala 
subramanian 
47 M 294889 L   II  C Darning YES Urinary Retention 
30.   
 
Rathinam 
 
 
37 M 295566 
 
R 
 
III Darning 
 
- Induration 
31.   Sangili 55 M 291941 R II A Darning - - 
32.   Pushpam 55 F 291656 R I  B Darning - - 
33.   Gohul 79 M 295514 L I C Hernio 
plasty 
- - 
34.   Narayanan 18 M 297912 R I  A Darning - - 
35.   Pommakkal 40 F 297189 R I  A Darning - - 
36.   MasiGounder 55 M 292660 R I  B Darning Yes - 
37.   Durairaj 58 M 361691 R  I A Darning - - 
38.   Poovalingam 60 M 305074 R  III Darning - - 
39.   Kandasamy 55 M 305026 L I  B Darning - - 
40.   Muthukumar 20 M 304473 R I  B Darning - - 
41.   Mariappan 50 M 305095 R II  B Darning - - 
42.   Thangiahthevar 65 M 308293 R III Darning - - 
43.   Balaji 28 M 305730 R I A Darning - - 
44.   Jeya raman 29 M 308905 R  I  A Darning - - 
45.   Neelamegam 70 M 308980 L V Hernio 
plasty 
- - 
46.   Sivaprakasam 27 M 308940 L I  B Darning - - 
47 
Selvam 50 M 31221 R 1A Darning - - 
48 
Pandi 48 M 31252 L IIB Darning - - 
49 
Pasupathi 47 M 308938 R IA Darning - - 
50 
Muthu 42 M 292777 L IIB Darning -   
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